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After 30 Years of Talking, Atmospheric Concentrations of Heat-Trapping Gases 
Are Still Going Up

• Atmospheric concentrations of 
heat-trapping gases continue to 
grow, despite the fact that our 
oceans have likely sequestered ~ 
7 - 10 gigatonnes (Gts) of 
CO2e/year, between 1992 and 
2018*.

• Should we try to manage oceans 
to sequester more CO2, or to 
reduce our dependence on land 
for food, fibre and bioenergy…

• …or all of the above? * Watson, et al., “Revised estimates of ocean-atmosphere CO2 flux are consistent 
with ocean carbon inventory”, Nature Communications 11, September 2020



• The World Resources Institute says: “To have a medium chance of 
limiting warming to 1.5 degrees C, the world can release [net] 
another 770 GtCO2e” into the atmosphere.

• If the  world’s “Top 50” corporate GHG emitters extract, process 
and sell only the fossil fuels reported on their 2021 FY balance 
sheets as “proved reserves” —and write off their unproved 
reserves and stop drilling for new supply—that will result in the net 
addition of 810 to 940 GtCO2e to the atmosphere.

And We Are NOT on Track to Our Paris 2030 Goals

• But over 2018-2021, the “Top 50 Emitters” spent, in 
aggregate, >50% of their capital spending on more 
fossil fuel exploration and development, to expand 
proved and unproved fossil fuel reserves.



Who Are We Talking About?

• 224 corps & their customers account for 
~85% of man-made GHG releases. 28
state-owned and controlled entities
account for ~38% of total man-made GHG 
releases (n/i LULUCF). (as of 2015)

• If these state-owned entities were to 
exploit only their reported proved and 
developed oil, gas and coal reserves—and 
write off their unproved and proved but 
undeveloped reserves—they and their 
customers will still release an additional 
~110 – 240 GtCO2e to the atmosphere by 
or before 2050.

data source: CDP, “The Carbon Majors Report”, 2017



• …and 22 publicly-traded or privately-held 
entities account for a further ~22% of 
man-made GHG releases. (2015)

• If these entities were to exploit only 
their reported proved and developed oil, 
gas and coal reserves, stop exploring for 
more, and write off their unproved and 
proved but as yet undeveloped reserves, 
they and their customers will release an 
additional ~700 – 800 GtCO2e to the 
atmosphere by or before 2050.

Who Are We Talking About?

“Scope 3” includes only consumer end-use GHGs for products refined & retailed by named company



The Soils and Seas: Our Only Current Climate Risk 
Management Options

• It’s going to take time to achieve significant, real net reductions 
in global anthropogenic GHG releases to the atmosphere 

• Investing in roots, shoots and microbes on land and in marine  
coastal ecsystems are our only short-term options.

• C sequestration project financing can be secured even when 
long-term C sequestration values are associated with large 
uncertainties.

• Financing won’t be available if the financial community cannot 
see credible uncertainty estimates.



To Attract Financing, All C Sequestration Projects 
Must Deliver Co-Benefits

All policies, measures and ecosystem service market 
initiatives we do implement must coincidentally draw 
heat-trapping gases out of the atmosphere, and secure at 
least one—ideally more than one—of:
• Nutrient dense food supply
• Sufficient clean water supply
• Accessible, safe shelter
• Energy security
• Easy human access to recreation sites



DIsclose Uncertainty and We Can DO Deals
Learn from the example of weather derivatives…
. “Weather derivatives are financial instruments that can be used by organizations or 
individuals as part of a risk management strategy to reduce risk associated with adverse 
or unexpected weather conditions.

The first weather derivative deal was in July 1996 when Aquila structured a dual-
commodity hedge for Consolidated Edison. The transaction involved ConEd's purchase of 
electric power from Aquila for the month of August. The price of the power was agreed, 
and a weather clause was embedded into the contract. This clause stipulated that Aquila 
would pay ConEd a rebate if August turned out to be cooler than expected. The 
measurement of this was referenced to Cooling Degree Days (CDDs) measured at New 
York City's Central Park weather station. If total CDDs were from 0 to 10% below the 
expected 320, the company received no discount to the power price, but if total CDDs 
were 11 to 20% below normal, ConEd would receive a $16,000 discount. Other 
discounted levels were worked in for even greater departures from normal.”
(Wikipedia)

https://en.wikipedia.org/wiki/Cooling_Degree_Day
https://en.wikipedia.org/wiki/New_York_City
https://en.wikipedia.org/wiki/Central_Park


So What Was MVP for 
MRV, in This Context?

• This purchase 
agreement had a 10-
year term.

• It included 11 
schedules, one for each 
regen ag action land 
owners could choose to 
implement. What is the 
Blue Carbon equivalent?



So What Was MVP for MRV, in This Context?

• The  parties agreed to a best-existing science-based estimate of the min, 
max, mean and standard deviation (95% confidence level) of the GHG 
reduction or net sequestration potential of each possible land use, soil 
treatment, manure management or irrigation practice change.

• The credit buyers  agreed to pay for 50% of mean estimated credits upon 
receipt of verified proof that practice change had been implemented.

• Buyers agreed to a floor + market index price for verified credit claims.
• In exchange for payment for claims based on 50% of the estimated mean 

CO2 reduction or sequestration value of the practice change, suppliers 
committed to comprehensive data reporting, which they must update 
annually, for at least 10 years.



So What Was MVP for MRV, in This Context? (cont.)

• Suppliers had no obligation to adopt new MRV procedures.
• But the contract stipulated that in the event that a supplier adopted a 

more advanced MRV procedure, and that procedure revealed that they 
had reduced or sequestered more CO2 than they had initially been paid 
for, they could put the CO2 credit difference to the buyers, to receive 
payment equal to the base + market-indexed credit price in the year of 
the put.

• In theory—and practice—the proliferation of contracts like this establish 
the potential for real return on investment in more advanced MRV and 
related research.



What Does This Mean for Blue Carbon?

• Focus, for now, on the development of replicable estimates of min, max, 
mean and standard deviation for CO2 sequestration potential for marine 
coastal Blue Carbon opportunities, especially when the Blue Carbon 
projects can be located with or near desalination, offshore wind and 
solar projects or that are focussed on marsh and Mangrove recovery.

• Publish credible research roadmaps for MRV with the potential to reduce 
uncertainty.

• Investors will see the profit potential in investments in advancing MRV 
techs and capacity.

• DON’T jump to techs/methods promising “more precision” before we 
can estimate uncertainty!



Where Can We Store More C in Ag Soils?

• Soil carbon stocks in the top 30 cms of global 
soils can be recovered to historic levels at rates 
typically ranging from 0.3 to 1.0  
TCO2e/acre/year.

• That translates into theoretical global 
potential to draw a net ~4Gt to ~15Gt/year 
out of the atmosphere, every year, over 200-
300 years.

• But it will take >10 years to work up to a global 
soil sequestration rate of -4GtCO2/year, let 
alone -15GtCO2e/yr.

• So we must look to “Blue Carbon” protection, 
restoration and creation for at least -
10GtCO2e/yr, by 2030. Note that when 0.0272 tonne of C is added to terrestrial SOC 

stocks, 1 TCO2e is drawn out of the atmosphere.

source: FAO, 2019



Where Can Build Blue Carbon Stocks?

• Tbd…where is the greatest 
potential? Where should we go 
first?

• Important background: organic carbon 
stocks in above ground biomass and sediment to 100 cm 
varied significantly between habitat types, from saltmarsh 
(90 t ha–1), to mangrove (46 t ha–1), to seagrass (27 t ha–1) 
and unvegetated habitats (26 t ha–1). Despite being typically 
overlooked in blue carbon literature, unvegetated habitats 
contained the majority of estuarine carbon stocks when 
adjusted for their large extent within the estuary (occupying 
68.4% of the estuarine area and containing 57% of carbon 
stocks). When carbon stocks were further refined based on 
δ13C and δ15N mixing model results, coastal vegetation 
(saltmarsh, mangrove, and seagrass) was found to provide 
important cross-habitat subsidies of carbon throughout the 
estuary, including contributing an estimated 41% of organic 
carbon within unvegetated sediments, and 51% of the total 
carbon stock throughout the estuary (yet occupying only 
31.6% of the estuary).



About the Question of “Permanence”

Tbd…
Main point – no compliance carbon market in the 
world requires regulated emitters to prove 
avoided terrestrial C extraction or incremental 
terrestrial C retention, let alone permanent C 
sequestration.

Why is there a permanence standard for natural 
systems solutions when there isn’t even a 
terrestrial C stock gain standard for engineered 
systems?

California Cap&Trade Regulation, page 171.


